Introduction

54
One of the pathophysiological features of patients with metabolic syndrome and 55 type 2 diabetes is lowered exercise capacity (Regensteiner et al., 2005; Yokota et al., 56 mitochondrial protein concentration and O 2 consumption by the isolated mitochondria 145 were measured as previously described (Takada et al., 2013; Yokota et al., 2009) . 146 Mitochondrial respiration was initiated by the addition of 2.5 mmol/L L -glutamate and 147 L -malate as substrates. ADP-stimulated (state 3) respiration was determined after adding 148 ADP (300 µmol/L) (Mogensen et al., 2007; Takada et al., 2013; Yokota et al., 2009) . 149 Non-ADP-stimulated (state 4) respiration was measured in the absence of ADP hindlimb skeletal muscle by the lucigenin assay after the addition of NAD(P)H (300 172 µmol/L) as previously described (Suga et al., 2014; Takada et al., 2013; Yokota et al., 173 2009 HFD+vehicle than in ND+vehicle mice ( Fig. 1) . 204 Pio significantly increased body weight, but did not affect the organ weight or 205 biochemical measurements in ND mice ( Table 1) . HFD+Pio mice showed no significant 206 differences from HFD+vehicle mice in body weight, heart weight, epididymal fat 207 weight, total skeletal muscle weight, fasting glucose, NEFA, or triglyceride levels 208 ( Table 1) . On the other hand, the plasma insulin levels were completely normalized in 209 HFD+Pio mice. Moreover, blood glucose levels during an intraperitoneal glucose 210 tolerance test were significantly lower in HFD+Pio than in HFD+vehicle mice ( Fig. 1) . 211 These results showed that HFD+vehicle feeding for 8 weeks induced type 2 diabetes 212 with the characteristic obesity and glucose intolerance, and Pio improved insulin was normalized by Pio ( Fig. 3B) . Pio did not affect complex I and III activities in the 238 ND+vehicle group. There were no significant differences in complex II and IV activities 239 among the 4 groups (Fig. 3B) .
CS activity was also significantly decreased in the HFD+vehicle compared with 241 ND+vehicle group, and this decrease was also inhibited by Pio ( Fig. 3C) . inhibited by Pio (Fig. 4) . (Table 1 and Fig. 2) , which may have been due to Pio-associated fluid retention.
251
Body weight was significantly lower after amiloride treatment in all groups (Fig. 5A) . 252 Similarly to the results in the group without amiloride treatment (Fig. 2) , exercise 253 capacity was decreased in the HFD+vehicle compared with ND+vehicle mice, and the 254 decrease was ameliorated in HFD+Pio mice (Fig. 5B) . Importantly, Pio did not affect 255 exercise capacity in ND mice under treatment with amiloride ( Fig. 5B) . 
Discussion
In the present study, HFD-induced type 2 diabetic mice exhibited lowered exercise animals (de Las Heras et al., 2013; Escande et al., 2010; Lee et al., 2012; Safwat et al., 283 2013; Zhang et al., 2010) . Adiponetin (Iwabu et al., 2010; Lee et al., 2012; Lin et al., adiponectin. Sirt-1 is a key factor regulating mitochondrial function, but our previous 297 study showed that there was no difference between ND mice and HFD mice in the gene 298 expression of sirt-1 in skeletal muscle (Takada et al., 2013) . Therefore, sirt-1 might not 299 have been associated with mitochondrial dysfunction in the HFD mice used in the 300 present study.
301
It is known that Pio induces edema in patients (Guan et al., 2005) . Pio activates a 302 PPARγ-dependent pathway within the renal collecting duct that directly stimulates 303 epithelial Na + channel γ subunit transcription and amiloride-sensitive Na + absorption 304 (Guan et al., 2005) . In the present study, Pio significantly increased body weight and 305 decreased exercise capacity in ND-feeding mice (Table 1 and Fig. 2) 
